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7>^A]7)7l PWM ^Ht- 4!JL ^711-, N efl#^->a* ^tt Sl-H-flM* 
ZL^sL A>-g-^5) , 5)^ ^£7} iflJf ^£^1 33 4=^7}- 4^ ^€ 

^ PWM ^iHl- ^UM-i-, 5E«± #^*H, N ulH ^-4 fe£ 3H^Mdl- £ 

3^ ^r-£» ellt^^AS ^ *1H^ *r &7fl ^ ^la] Jl# 

*1« *r ^Tfl 5]^ nflo. o._g_^ ^o] ^Jolcf. 

[tfl3L£] 

£ 7 

Aj^Efl, pwm -J0 2. ^^71, PWM ?iHf-el , N N H]B iLtj- 



24-3 



1020030047855 #^ <Qx}: 2004/3/17 

Al^^oflA^ ^ ^ ^H^-^l ^ « 0 >^ {Apparatus and method for control ing a 
fan drive in computer system} 



£ l£ ^3 ^eflofl cfltr SAjtb ^ojji, 

£ 3f °^m°J 4 tilB ^l^Md^ PWM ^JJE. 1H}7H PWM tiB 

1- ^JlS] ^ #£1- Eflol^- ^BflS. £AlfV ^01J7 > 

-£ 5^r ^-^^1 8 tije s^^^oj PWM ^es. t^7loil s]^ PWM 

?IH1- ® ^ ^5L<*\] tfltb 7H V ^£L# ^bH5. ^ojji, 

PWM ^H* ^l^ofl tfltr ^*H1» £*ltr 
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3H4. 



10 : #ltf|-8- 11 : *]t\£. ^Hl-s] 
12 : tLfi^l 13 : e« 

14 : c]i3 15 : ^Hi^ 

16 : ^ Afl^ 17 : t^o^ 

170 : PWM tHM 18 : $ £f 

180 : 2. El =5fo]y. igl : £El 

182 : ^ ^ 

^H^" £E^r 7fl<?l-g- ^ CfOt^J. 3=.^ AlA-EfloflA^ ^ 

Jg^ 3*1 rfci-TilS. 7>^Al7l7l ^ ^^^3;(pwm: Pulse Width Modulation) £ 

^t- ^1^1", -^4 ^l^t}" efl^-f-^ (Resolution)^ PWM ^Je. sfl^S. 7>^ *1H^ ^ oj^s. 
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<18> 51 1^7, <U*}*\91 %&B\ Al^Eflofl tfltt £^1*V 33^, 5iH4 3^ SEfe 711 

^*1(12), ^(13), ^1^3.(14), 4ii JeL51*1(15), ^ (16) , *r°l^(17), ZL^JL 

?! £l-(18)ol ^«]- ^^t}. ' 

<19> gc^, #71 a}o_^ ti.^^1 (South Bridge) (15)°^, AjAEj ^<g^ ^o] ^ ^5l^7l ^ 

^M^i(PM: Power Manager) (150) 7 r i^-£H , #7] *r 0 ]^(17H^, ^ 
^511- 7><£ ^H^V7l ^Itb PWM 41JL ^"^71(70)71- J^t ^^cf. 

<20> ^ ( # 7 } ^ (Thermal Sensor )( 16 HH^, «^1» o-( 10 ) SE^- 5-}^. 

^EL(14) ^SLsL^B\ ^"^51^ 1^11 ^U, ^¥rt]2] xfl-f- ^5L7> ^7>Sl^ ^-g; 3#*H, 

^ Sr3l ^M^1(150)S #^^>7ll Eli, #71 v\o)^ ^0} p M ^71 
U7HHir, zl ^51^1 #-g-S}^ PWM a] jrs. igHM?}, ^ ^ s^(18)5. #3 

<21> ZLS^I, #71 5g £.!-(18)olH^, #71^ -g-*fl ^3^r PWM ^H* 

#S<>11 ttj-E)-, jgfi) jr)^ ^511- 4^711^ 7}i£ ^ 7 >Al7l^M-, 21^r ^^171^ -f- 

21"* ^<8«M1 E]^ c-11, 51 2^1 5LAl*V ^-ol, #71 ^Zf ^ffl 5L1-(18)^1^ ( 5L&| 

= eH«-(180), S.&K181), zls^ji ^z}- ?1(182H S.^ 

<22> # 7 ] 1^ =efol t L ( 180 )o 1 ]A-l^ ) #7l PWM ^Hf" 71 ( 170)3.^ Ei 

^ PWM fiHl- <0Jlo11 #-g-*Hr ^ ^'SM:, #71 S.Ei(l81)S <U7}SH, #71 ^4 >S(182) 
°1 3\?A ^-SLSL 7>^ S^sqsWt c-11, #71 PWM ^Bt- 4lS ^7l(170HH^, 

#7} ^ ^H(16)<Hl Sl^fl iflJf ^-£7} ^-g- 7J^, #71 ^ JL^SLsL 2]^Al7l 

71 flfc PWM ?1H1- 4lS» ^^^71^1, #71 <2H(i 6 )ofl ^^fl vH«. S £7 > #cfl 
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7 4°-3- ^71 ^ ^^o.S. 3J*I*1 ?1 7] PWM ^Ht- ^]^« ^3 a] 7] 711 

A o V 7l PWM ^H* ^IJl ^71(170)^, £ 3 ofl IE Alt!; ^°1 , 4 «1 

BSl ell#^^ ^ *>=^fl<H7> "aHHS 4' cfl; °r ^71 ^ ^ 

# 16 ^7fl(Step 0-15)5. 7>^ ^Al^ ^ 16 7fl2] PWM £B-& ^(Pattern 0 

~15)°1 *H3£4. 

H*h ^ Jfisl ^ s]^^£7> 0 rpmol^i, ^ji 3^4*H7> 4500 rpm°J % + , 

A QA% Sl ^. *H^, 300 rpmo] 3£)^ cfl , nVoj ^^E^ tflJf ^.g. 

7l7l Sl^£l^o> ^ v^z| $ #£7>, 3500 rpmole)-j! 7}^}^, <#7] PWM 33 

HI- a]Jt ^7l(170)<Hl^fe, ^-71 3500 rpm^l 7RV Zr*\z\ o] 3600 rpm ofl ttf-g-s]^ p att en 12 
^ pwm TiHl- ^IJlI- ^3 #^M1 ^4. 

ojofl tc)-Ef ( a o > 7 ] i^z^- jfiol 3500 rpnHl 7RV eA^l o] 360 o rpm^-S. s)^}*} sjfe- c-fl , 
°1 3-*-, ^ 4fi°l 100 rpm ^ l-^A*>7fl iH 5\#5)H-3-, tH4 tiflE :|£j Aj~g- a] 

*H ##3^, ^ €3 Ir^-S-t!- sl^dAs <y*H ^g-ol ^HS^tA si cf. 

tb^, A o v 7l^ S^l"* *M*>7l ^*H, ^71 PWM 7dS# ajjt ^-^7} (170)1-, 

a>^ ^JE til, ©1 ^-f , 4 alH^ <5}JEL3H ^>-§-°fl «l*fl 7\A *g-°] & 

7}Z}7]} J^, 3^ ^^2]-7> 2:2flS]<H, A^EAo] ^^- 7 > ^^Ml ^ 

^1^71- l-7>^^-ofl ol^-S] ^ ^£-7> ^^*>7ll £)^r ^-^l^oj olt}. 
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i^ofl ^€ ^ 4*£* 7>^Al7l7] ^tb PWM ^iBl- ^7l#, N «1 

JEofl 2l^*V ^£7> S^^-, 4^ ^fl€^ PWM ^Hf" A)7_> JUBJ 



*1tt, 3^-3 vfl^- ^zj- jgS] jrj^ 7>^ 7l 7] $ ^ 

^ ^H^H A oM ^Z^- 5)^ i£f 7}<£Al 7)71 Sj^-S-lg^. TiHl- ^JJL 

HI- A]Jr ^^cf O.S.«-E^ , ^3. 4^ 3fl€^l Ti^f- AlSl-ol , oj 0] o] x\ 
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£IK £ ^o\] X)^*6\]*]o) ^ ^H y <^£r, N *lB Efl 

afl€^ ^Bt- ^lltl tfl^ 7># ^at 3^ 

^ £rB°fl ^ $0} 5]^ i£f ^o}^ 1^-Tfl; #71 ^ 

Si 4 ^5i4 ^.^^.21 ^B* Sfl^s}- 7># -H-aV*V ( N tilE-^) gfl^s^ ^. 

tt sfleisl fi^^S ^iBl- 2 7fl #^SRr 2^:711; ^ #7l 2 7^ 

s ?iBl- ^IJ:*, °jsi^ *l*!r ^1^-^ jxL»i #71 ^ ^2) ^si- 71-^ 



-^^HHl tflsfl, JE^-i; %i-s^H #>Hl*l 

^51^ iaB^- ^^E-l 7fl^-g- ^4 ^ t}<£l£ Al^Eflofl ^-g-^ ^ ol^ 

3Jbjl, ^11- *<H #71 ^^Ei ^i^efloi] ^ u>oi^(i7)o 1 i^ ; c 4 o]) £ Aitv yfsq- 

^1, §>=^H^ol PWM ?1B1- ^}Ji ^-^71(170)^ ^BB^IH^^I PWM ?1B#e| (171)71- B^- 

#71 ^JELSlH^o] pwm ^es. ajjt 1i-^7l(l70)<HH^ ( N wlB^l 31 ^Hi, 
B 3^- *d^*> *m ^°1, 4 alB^l ell^^^- 5Hr 16 #7ll(Step 0-15)21 PWM 

^Bl- <0jr 3flHdl-(Pattern 0~15)# , #7l ^BB^lH^^l PWM £B#El(17lHl 

^, N wlB Bi} ^ 31 JE 5^1 E^ *V «>^- ^-o] > 8 alB^l efl#^^- 

^ 256 ^7fl(Step 0-255)21 PWM ^Bl- 4lJr BflHl-( Pat tern 0-255)4, ^1 ^-§-£|^ ^ 
^Blr^l , 7>#(Vertual) ^IS^, ^# ^-El^cf. 
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<33> jEt!:, "SM ^J^lfe, ^71 ^ £\A 0 rpm°U, A ^:A% ^A 

^S] ^£ ^7>, 18.75 rpmilS. tr^sM, s|JI s]^i#£7> 4781.25 rpmil 

sl ^m. ^ $14. 

<34> ziHjji ( ^ 0 V7l PWM ^iHi-B] (171H1 *\~^, £. 6°T-£*Ttr ^^ lf"£»lW'fif't 0 l, 

<H '3500 rpm'°14i 7>^*>^, 7 r # ^if 3500 rpnHl 7># ^a>*> 8 

h]B efl^-f-^^ PWM 'A=3506.25 rpm*# ^^Ml £4(S10). 

<35> *V^, a o > 7 i PWM (171)^1^1^, ^-71 'A=3506.25 rpm'ofl <S>"4I 71^-^ PWM ^Mf- 

^151^ sfl^ol 'Pattern 187 ' 4 jl s^tr PWM ^IJl ^71 (170HH , 

7 r ^tr 2 7l2j 5-A>^]ol 4 alH efl#^ PWM 'B=3300 rpm'4 'O3600 rpm'^g: 3 

^*>7fl £4(S11). 

<36> SE ^. f a o v 7 ] -3=3300 rpm'4 '0=3600 rpm*°fl tfl-g-^^ PWM ^H-t Aljro} sH^I, 

'Pattern 176' 4 'Pattern 192' ^ ^ ^, #7l 8 Efl^f-^ofl ^4*M 3^ 

€ 'Pattern 187' 4, #7l 4 sfl *11 e4*H 'Pattern 176' ^ 'Patern 

192' o]zi ^741* ^V#el-7fl ^4. 

<37> nelZL, #714 4^ 4*1, 'Pattern 187*4 'Patern 176'TiS} oj^ ^)y\ '5' 

°]3L, 'Pattern 187 '4 'Patern 192 '7>^ °13 ^-^7> '11' =L -£#4^ ^-f , PWM 
3Kl71)*IMfe, ^-71 'Pattern 187' 4 'Patern 176' °] yfl^-# '5:11' 3. ^ 

3*»H €4(S12). 
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^7} PWM 3H*eKl7lHMfe, 6\}m. ^o] £ yofl £A]tl tifaf ^-o], ^7) PWM ^ 
SI- ^15: (170) -8: ^ ^H^H, #7] 3300rpmoll rfl-§-5q^ Patterm 176^ PWM &(B)^r 

a] -71 711 5l^-(S13), ol^ 5msec7> ^sItt ^-f(S14), <#7] PWM ^iJl ^71(170) 

# ¥^ ^M^H, ^71 3600rpm< tfl-g-slir Patterm 187^ PWM ^(C)7> #^£};£^. a>\u\ 
(S15), llmsec7f ^Slxr *1» 5^1 *Rr «>4 ^^Ml €tKS16). 

A o v 7l PWM ^BSaKmHH^, 16msec» tg- ^7l(l Cycle)S «H , #7l 
'Pattern 176'°11 rfl-g-£l^ PWM ?lBt ^lJL7l- 5msec #^£lJl, #7l 'Pattern 192'^ rfl 

-f-sl^ PWM flH* *\3L7} 11msec ^<L> #^5} 5.-^-, #7l PWM lr^7l (170)-g: 

4^1, A o v 7l ^Zf Jffl S.1-(18)S. 0 ^3tt PWM ^Ht- ^IJLtt, 5msec 3300 rpm 

<Hl tfl-g-s)^. PWM *}JL7> ^sJjl, 11msec 3600 rpnHl tfl-g-sl^ PWM ^1 

5L7 r ^S^S-S., 16msec ^7lS. 1- nfl , 3506.25 rpnHl rfl-g-Hl^ PWM ^S-t ^17} ^^5l^ 
^4 sl^S., 4 tilH^l eim^* ^ 4^1^ PWM ^11 t^7lf zufls. a> 

*i '3500 rpm'ol o}^ cf^ ^o. S ^Sl^r ^-f(S16), #7l PWM (171H1 >H 

fe, ZLoll #-§-*}^ £Ei ^ *]H ^^-o] ^ ol £ ^, #7l ^7111-(S10~S16)* 

*1 ^r^Ml £H(S18), ^"7lSl- ^l^eflol ^.^^ull^l ^l^AS ^r*3^Cr 

(S19). 
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=L$3L, £ 8°fl SAltl: ^-o], #71 Jffi ^ S-E^ofl o]7]-£]^ ^-g-g- iLH^l 71 Til 5] 

^-f , *S £?}^SLS- ^^151^1 ##§H ^3fl A-H*! ^£ 7 > #^>7fl 

51^5., >£^H<2}- ^-Ol A^ sfl^ PWM ^^Al^lDl^, $ £.Ei 

±5m^ ^-§- ^oMll- ^ &7ll ^rf. 



°l A ch *J#^ Hk Vc §£l «>^^> ^Hl^, ^H^l ^-^^r 7flAl5l o.^, ^ 

^-8: icB^- 5g#E| i£fe ^Ei ol^ lo1 l £) ^Zl- ^ol ^tg- £ Cf^*l ^>7l 7l 

^-g- 7>^*H, ^T^^, O^} ^J=Ljg S-^^<>H 7 flAl^ i^o} 7 ]^^ 

ZL 7}^ ^ iJHH, £4f 4°o^ 7fl ^ ; , cfl^l ^ ^7> ^ol 



#7121- ^-61 ^ ^ ol^ol^^ ig-rgoq ^ A] ^ Bfl ofl A^ ^ ^ *IH#*1 

^ u o^^, 7H^J-g- ^^E| iE^r L^H^- ^^E-l ^ ^ q-^t!" ^^EiAl^Eflojl ^ ^.#^ 
^ ^ Sl^. 7]-^ A] 71 7l PWM ^B* #Ji ^711-, N a|EO] E fl^i=LAl °- #i=- 

7> ^ n^s) PWM ^IHI- #JM-§- ( °J2121 AlTj; wl#^ #e)*H , N «lB 
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11 

#7l ^H-f- aJJe. N «1H^ ^^Hd* ^ sfl^sq 

A oM N «1B iLt} ^ efl*-?^* g±r ^Ht- ^I^L 

^ ^ V 7] -f^lgS TiHl- A)Jr ^^O^JjLEj, X\S, 

^ ^ fiHl- A]s#ol ( ojcq o] Al ^v ^ ^sj^jL ^o^^ 

2] 
3] 

*n i%hi 31°]*}, 
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A oM ^#£r, ^^fEi Al^Eflo^ ^w. ^6\] ^4 ^o] s)^ 4r5Lo)l tfl-g- 

sl^ ^Ht- ^liL^l *fl€*, ^-71 N «1B iL4 ^ efl#^# ^ s)m<3] ig^ 

4] 

N «1S ii^f efl^^^- 5Hr ^s.^ ^l^^ofl cfl^- 7|.a o v ^ 

A o V 7l ^-^1^ ^ ^ ^ #£1 cfl-§-Sl^ ^^2: ^H* A}Jr<i| sfllgal}. 
-H-A>tb, N HlB^l ^^Hl^r sfllisl Ajjr^ 2 7fl ^I^Rr 2 #7ll; 

A oM 2 7flSl ^Hl- ^1J>#, *m til#S JE*] #3<5H, # 

71 ^ 3^ 7>i£ *iH?jRr 3#3m ^l-f^l-cr 3# ^Hs 1 *-^ ^ 

5] 

4%H1 91°]*], 

Hofl 4^ ^ ^ S)^5L ^^.7> <3?fl 71-^-SlcH ol^ S^)0 S ^ ^^E-l A^Efl 
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6] 



24-16 



1020030047855 



#^ U*}: 2004/3/17 



[5- 11 
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[5- 2] 
18 

182 



Mo 


tor 






Mo 
Dr 
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I iiiiii ii in ii 
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IS. 3] 



4bits-Resolution_ PWM Generator 



Step 


PWM Control Signal Pattern 


Motor Speed 
(rpm) 


0 


Pattern 0 


O(min) 


1 


Pattern 1 


300 


2 


Pattern 2 


600 


3 


Pattern 3 


900 


4 


Pattern 4 


1200 








11 


Pattern 11 


3300 


12 


Pattern 12 


3600 


13 


Pattern 14 


3900 


14 


Pattern 15 


4200 


15 


Pattern 16 


4500 (max) 
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[£ 4] 
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17 
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171 
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Vertual_ 8bits-Resolution PWM Control 



Step 


PWM Control Signal Pattern 


Motor Speed 
(rpm) 




Pattern 0 


0(min) 


1 


Pattern 1 


18.75 


2 


Pattern 2 


37.5 










: 


176 


Pattern 176 


3300 * 










i 


187 


Pattern 187 


3506.25 J 












192 


Pattern 192 


3600 












255 


Pattern 255 


4781.25 (max) 
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[£ 6] 



C 



Al *J 



rpraOII 

8 blE E«^ti. 
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7\m almsj p 
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IS. 7] 
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IS. 8] 



rpm (fan motor) 




Fan Power Off 



[S 9] 



time 



Power(W) 



rpm (fan motor) 



Fan Power On 
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